We report a patient with cat eye syndrome and interrupted aortic arch type B, a typical finding in the 22q11.2 deletion syndrome. Chromosomal analysis and fluorescent in situ hybridization (FISH) showed a supernumerary bisatellited isodicentric marker chromosome derived from chromosome 22. The segment from 22pter to 22q11.2 in the supernumerary chromosome found in our patient does not overlap with the region deleted in patients with the 22q11.2 deletion syndrome. However, the finding of an interrupted aortic arch type B is unusual in CES, although it is a frequent heart defect in the 22q11 deletion syndrome.
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Introduction
Cat eye syndrome (CES; OMIM #115470) is a rare syndrome, clinically characterized by downslanting palpebral fissures, ocular coloboma, anorectal, heart and renal malformations, ears with preauricular tags and/or pits and mental retardation 1, 2 . CES is often associated with significant phenotypic variability, ranging from patients with almost normal phenotype to those with severe abnormalities 1 . None of the features is consistently present. Only 41% of CES patients have the classical combination of iris coloboma, anal anomalies and pre-auricular anomalies 1 . Thus, many patients cannot be identified as having CES by phenotype alone. The diagnosis is based on the presence of a supernumerary marker chromosome derived from chromosome 22. This marker chromosome is usually isodicentric, contains a single active centromere and often exhibits satellites on both ends. Therefore, patients have partial tetrasomy from 22 pter to 22q11.2 3 . The molecular breakpoints that originate the CES chromosome (CEC) are usually clustered in two intervals. The proximal one is the most common breakpoint and corresponds to the proximal deletion breakpoint interval found for the 22q11 deletion. The more distal breakpoint overlaps with the common distal deletion breakpoint of the 3 Mb deletion seen in the 22q11 deletion syndrome 4 . Thus, based on the location of the two breakpoints, CEC can be classified into three types. They can be isodicentric with both proximal or both distal breakpoints, resulting in a smaller or a larger symmetric chromosome, respectively. CEC can also be originated by one proximal and one distal breakpoint, resulting in an asymmetric CEC. In the latter case, there is one additional copy of the DiGeorge chromosomal region (DGCR), whereas in the larger isodicentric CEC there are two, and there is no extra DGCR copy in the smaller CEC. The distal boundary of the CES chromosomal region is proximal to the DGCR 5 . It covers approximately 2 Mb of 22q11.2 with its distal boundary. No obvious correlation between the severity of the associated phenotype and the size of the duplicated region has been found in CES 4, 5 . In the present study, a patient with a supernumerary marker chromosome, cat eye syndrome and interrupted aortic arch type B is described.
Case report Patient
The Research Ethics Committee of UNIFESP approved this study, and informed consent was obtained from the patient's parents. The proband was female, and the first child born to young parents (mother 22 yrs, father 26 yrs). The birth was by Caesarian section at 39 weeks of gestation. The birth weight was 2760 g, birth length was 47 cm, and cephalic circumference was 34 cm. The mother observed that the child looked tired after feeding. At 3 months of age an echocardiogram was performed and revealed interventricular communication (IVC), moderate hypoplasia of the aortic valve and ring, moderate dilation of the pulmonary trunk, left-turning aortic arch, presence of a B-type interruption of the aortic arch, and presence of a good-caliber arterial channel with aorta-pulmonary artery shunt. These findings were subsequently confirmed by other echocardiograms. At 4 months of age (Figure 1 ), her weight was 4410 g (<3%ile), length was 61.5 cm (50%ile) and head circumference was 41 cm (50%ile). The child presented with a broad and prominent forehead, downslanting palpebral fissures, hypertelorism, inner epicanthic folds, bilateral preauricular pits, abnormal ears, flat nasal bridge, anteverted nares, long philtrum, carp-shaped mouth and slight malar hypoplasia. The child died at 5 months of age. The cause of death was an infection (bronchopneumonia) that did not allow the surgical correction of the cardiopathy.
Cytogenetic analysis
Chromosomal analysis revealed a supernumerary bisatellited marker chromosome in all metaphase spreads studied. Parental karyotypes were normal. FISH using 
Discussion
Considering the child's phenotype and that approximately 50% of cases with interrupted aortic arch type B are associated with a microdeletion of 22q11.2, the initial diagnosis for the patient was the 22q11.2 deletion syndrome [6] [7] [8] . Nonetheless, the patient presented a karyotype with a supernumerary chromosome and was diagnosed as having CES. A review of 74 patients with CES showed heart defects in 37, of which 16 had a total anomalous pulmonary venous return and three had Tetralogy of Fallot.
Other heart anomalies were atrial septal defect, hypoplasia of the mitral valve, atrium or ventricle, monoventricle and persistence of the left superior vena cava 1 . In another study, 51 patients with CES were referred as having congenital heart defects 2 . Eighteen of them had ventricular septal defect, 15 total anomalous pulmonary venous connection, 16 atrial septal defect, seven Tetralogy of Fallot, eight patent ductus arteriosus, five aortic malformations, five pulmonary stenosis, three tricuspid atresia and three hypoplastic left heart syndrome. Our patient presented a symmetric CES chromosome that did not contain the region deleted in patients with the 22q11.2 deletion syndrome. Previous studies indicated that the majority (6/9) of CES chromosome duplications did not extend to the commonly deleted region of patients with 22q11.2 deletion syndrome 5 . Nonetheless, our patient presented interrupted aortic arch type B, a frequent heart defect in the 22q11.2 deletion syndrome, but which had not been described in CES. Thus, although the etiology for this heart lesion is likely the result of chromosomal abnormality, other potential etiologies, such as other involved genomic regions, environmental etiologies or interactions between genetic and environmental factors will have to be explored.
